Rational design of orthogonal libraries of protein coding genes.
Array-based oligonucleotide synthesis technologies provide access to thousands of custom-designed sequence variants at low cost. Large-scale synthesis and high-throughput assays have become valuable experimental tools to study in detail the interplay between sequence and function. We have developed a methodology and corresponding algorithms for the design of diverse protein coding gene libraries, to exploit the potential of multiplex synthesis and help elucidate the effects of codon utilization and other factors in gene expression. Using our algorithm, we have computationally designed gene libraries with hundreds to thousands of orthogonal codon usage variants, uniformly exploring the design space of codon utilization, while demanding only a small fraction of the synthesis cost that would be required if these variants were synthesized independently.